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4.5  STRONG-MOTION NETWORKS

Progress in predicting strong ground motion and the seis-
mic response of engineering structures critically depends
on more measurements of seismic waves near the source of
great earthquakes.  These needs arise for two main reasons:
First, only such basic observations can provide full under-
standing of the generation of seismic waves from the moving
dislocation along the fault and the effect of the inter-
vening geology on the waves.  Second, spatio-temporal vari-
ations of ground motions are essential for engineering
design for large structures.

The basic observational data are obtained by strong-
motion accelerometers emplaced in areas that are likely to
be strongly shaken.  The first network of strong-motion
accelerometers was commenced by the United States Coast and
Geodetic Survey about 50 years ago. Accelerograms obtained
in the Long Beach, California, earthquake of 1933 provided
the first quantitative measure of the amplitude and fre-
quency content of strong ground shaking and constitute a
milestone in strong-motion seismology and earthquake
engineering.

After a slow beginning, there has recently been progress
in the extension of the networks for strong-motion acceler-
ometers across the United States.  The present status is
shown in Figure 4.5.  By far the greatest number of instru-
ments are placed in California, where building code provi-
sions require payment of a building fee into a central fund
that is used to purchase and install strong-motion acceler-
ographs in buildings and other structures and in the free
field away from buildings.  As Figure 4.5 shows, the exten-
sion of the strong-motion seismograph network in states
other than California is still unsatisfactory.

It should be stressed that most stations shown in Fig-
ure 4.5 have only a single three-component accelerograph.
The great majority of these are triggered instruments that
remain passive until the onset of an earthquake wave above
a certain amplitude threshold.  A recording is then made
on photographic paper or film.  The most recent^ generation
of these field instruments has proven reliable in practice,
and successful recordings were made in the Imperial Valley
earthquake of October 15, 1979.  Strong-motion accelerograms,
were obtained at 19 stations at distances from within 1 km
of the Imperial Fault rupture to 22 km from the fault.
Thirteen of these stations formed a linear array that
crossed the ruptured fault at right angles. Many of the
stations provided radio time signals on the records, so